For HED patients, partial or complete absence of deciduous and permanent dentition is one of the most frequently occurring oral symptoms, and a few teeth may be present but with conical shape and widely spaced, which contributes to poor masticatory efficiency [3, 5, 6] . Other oral symptoms include decreased salivary secretion, with the mucous membranes often appearing dry. Common facial manifestations include prominent forehead, "saddle" nose, retrusive maxilla, and protuberant mandible [7] [8] [9] . Without the functional stimulation of chewing, the growth of jaw would be impaired, leading to decreased alveolar bone volume and thin alveolar ridge [10] .
Based on the literature, 2 to 3 years old is recommended as the ideal timing to undertake early prosthetic treatment for HED patients [11, 12] . Early prosthetic treatment in HED patients makes it possible to have good masticatory function, normal temporomandibular joint function, and to avoid social problems, particularly in young patients. However, it is a major challenge for the dental professional to make a treatment plan for HED children.
We present six children with HED aging from 4 to 8 and delineate the progression of the early prosthesis treatment for them, and propose a follow-up protocol to modify the denture and assess changes in the jaw, weight and disposition.
Case Reports Patients
The patients were referred from the Guanghua School of Stomatology, Sun Yat-sen University, with a chief dental complaint of anodontia or oligodontia at birth. They reported difficulty with mastication and speech due to the presenting complaint. All patients
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Introduction
Ectodermal dysplasia (ED) is a rare hereditary disorder characterized by defects of 2 or more ectodermal structures, including teeth, nails, hair and sweat glands [1, 2] . Hypohidrotic ectodermal dysplasia (HED), with a prevalence of approximately one per 100000 births, is the most frequently reported type of ED. HED phenotype is resulted from the mutation in the genes that encode ectodysplasin A (EDA), EDA receptor (EDAR), EDA receptor-associated death domain (EDARADD), and WNT10 and thus it can be inherited in an X-linked (XL) recessive, autosomal 
Case 3
Male, six-years-old, oral examination revealed that only the right first molar and the second deciduous molars were present in the maxilla and that right first molar was only partially erupted ( Figure 1c ). Panoramic radiograph revealed that the roots of the deciduous molars had absorbed to the midpoint and that the germ of left first molar was in good development (Figure 2c ).
Case 4
Male, five-years-old, oral examination showed that only four deciduous second molars were present with normal shape (Figure 1d ). Panoramic radiograph noted that the four permanent molar germs were developing well and that the CRR of deciduous molars was 2:3 without absorption of root and no other tooth germ existed (Figure 2d ).
Case 5
Male, eight-years-old, oral general examination showed oligodontia characterized by the presence of canines and first molars and second deciduous molars in the maxilla and right first molar in the mandible. The right canine was mesially inclined and partially erupted with only 1/4 of its anatomical crown visible. In addition, all teeth had a conical shape (Figure 1e ). Panoramic radiograph shared the partial formation of the roots of permanent teeth and revealed were diagnosed with HED, based on the presence of sparse hair, hypoplasia of sweat gland and anodontia or oligodontia.
Extraoral examinations revealed the remarkable findings, included prominent forehead, "saddle" nose, retrusive maxilla and protuberant mandible and decreased vertical dimension.
Panoramic radiography examination was finished to determine the germ of the tooth, the underdevelopment of residual ridge, crown root ratio (CRR) and root length.
Case 1
Male, five-years-old, oral examination showed typical features including complete absence of the deciduous teeth ( Figure 1a ). Panoramic radiograph demonstrated the absence of all germs but the tooth germs of left first molar of the maxilla in the edentulous area ( Figure 2a ).
Case 2
Male, four-years-old, oral examination showed that no deciduous teeth were present except for the second deciduous molars in the upper arch, which were in conical shape (Figure 1b It should be stressed that the artificial teeth should be arranged in the accurate position in the perpendicular direction and horizontal direction to acquire adequate stability. Semianatomic acrylic deciduous teeth (20-degree cusp angle) were fabricated. The buccolingual diameter of the posterior teeth was decreased to reduce the lateral forces. In the horizontal direction, the teeth were set following the Monson curve and Spee's curve to obtain balanced occlusion. The occlusal plane should be parallel to the alveolar ridge and the height of the occlusal plane was kept at the 1/2 to 2/3 of the retromolar pad. In the perpendicular direction, the anteroposterior central groove of the teeth was positioned over a line drawn along the crest or centre of the lower ridge to reduce the lateral forces. What's more, lingualized occlusion was selected to preserve the abutment teeth, minimize lateral forces and create freedom of movement.
Relining of denture
To improve the stability and comfort of the denture, soft liner materials were implemented to reline the denture. Usually, the upper and lower dentures should be relined separately. Firstly, approximately 1 mm thickness of materials were relieved from the Intaglio surface of upper denture base to obtain the space for soft liner materials with exception of the regions ahead of the retromolar pad and canines to provide a vertical stop. The soft liner materials (Silagum comfort soft relining, DMG) were then loaded into the denture and the denture were seated carefully. The materials were then border moulded in rapid succession. Then the patient was asked to keep still in the centric position. When the materials had set, the denture would be removed from the mouth. Then the same procedure was followed for the lower denture (Figure 3 ).
Special procedure for case 5
For case 5, special procedure was carried out by trimming the Intaglio surface of the denture in the path of teeth's eruption (Figure 3e ).
Final procedure
The buccal side of polished surface was covered with a thin layer of PMMA resin to improve the smoothness and to increase the adhesion area. Occlusal errors were then identified and corrected by selective grind. The tissue surface was finished and polished thoroughly. Then, the dentures were inserted.
Postoperative preparation
Fluoride therapy was given to protect the remaining dentition.
Follow-up
The denture may make the child feel sick, if it did happen, the parents or guardians were taught to learn to keep the denture in the that the CRR of deciduous molars was 2:3 without absorption of root and no other germ existed (Figure 2e ).
Case 6
Male, nine-years-old, oral general examination showed the absence of maxillary lateral incisors and mandibular incisor, while all canines and mandibular first left premolar were in conical shape and partially erupted (Figure 1f) . Panoramic radiograph showed the tooth germs of second molars in both arches, and the first right premolar in the mandible were in optimal development and no other germ existed (Figure 2f ).
Method and Result
A treatment plan was formulated for the children and then each patient was provided with a set of personalized dentures according to the examination. The importance of oral hygiene and follow-up was stressed.
Obtainment of master cast
Preliminary impressions were taken using stock mental trays. They were then used to construct primary study models. Then custom trays were fabricated using self-cure poly methyl methacrylate (PMMA) resin. The master impressions were taken using irreversible hydrocolloid (dental alginate, Heraeus Kulzer). These were then used to construct master casts.
Record of maxillomandibular relationship
Metal frameworks were fabricated to improve the strength of the denture. The molars that were fully erupted bilaterally (as in case 2, 3 and 4) were included in the overall denture design and wire clasps were fitted on to improve the retention of denture.
Since the occlusal vertical dimension (OVD) of cases 4, case 5 and case 6 were normal, no changes were made to their OVD. Instead, the maxillomandibular relationship was duplicated. The optimal OVD of other patients were established by evaluating the height from nose tip to glabellum, swallowing, and phonetics. The record base and record rim were fabricated and used for the maxillomandibular relationship record. Then both casts were oriented on a semi adjustable articulator along with a face bow record.
Teeth arrangement
Artificial teeth should be placed in an accurate position in order to satisfy the aesthetic and functional needs. And functional need is much important when arranged the posterior teeth, while aesthetic need should be considered more when anterior teeth were positioned. mouth for a short time at first and extend the time gradually or wear the upper denture only and wear both dentures later on. The parents or the guardians were recommended to take day-to-day childcare and make a return visit whenever the child felt uncomfortable.
We relined or remade the denture regularly. The relining of denture was determined by the growth of jaw, the development of the tooth and the property of soft liner materials. Usually, the denture was relined every six months. Also, in order to not restrict the eruption of the teeth, the denture would be relined or remade if there were any partially erupted teeth.
All patients were followed-up in our clinic every three months. During the follow-up period, patients and their parents or guardians responded positively by stating the denture is comfortable and the masticatory efficiency was significantly enhanced. To date, the patient has worn the denture for 1-4 years and reported no complications.
Other medical orders:
1. Stay in the cool environment in the daily life, and avoid high-level physical activity.
2. Drink more water.
3. Daily bathing with "superfatted" soap followed by the use of moisturizing lotions/creams.
4. Use sunscreen with a moisturizing base when exposed to the sun.
Discussion
For HED patients, partial or complete absence of deciduous and permanent dentition is one of the most frequently occurring oral symptoms. Early prosthetic treatment in HED patients makes it possible to obtain satisfactory masticatory function, normal temporomandibular joint function, and to avoid social problems, particularly in young patients. Therefore, it is recommended that early prosthetic treatment for HED patients should be carried out when the patient is 2 to 3 years old [12] . And for those who are not able to cope with the procedure, some researchers have advocated that the treatment should be fulfilled under general anaesthetic or sedation. However, others argue that the emotion of the patient must be taken into consideration during the entire procedure and that the success of the treatment depends mainly on the patient's cooperation in daily life rather than in the clinic [13] . In our study, the patients' ages ranged from 4 to 8 years old when they visited our clinic and hence missed the best treatment timing. It may be because that most parents didn't have an idea about the importance of the early prosthetic treatment.
To avoid restricting the development of the jaw and the dentition, removable denture, including complete denture (CD), removable partial denture (RPD) and overlay denture, were selected as a chief method. And the remaining teeth are important factors to consider as there is an obvious relationship between the retention and stability of denture and remaining teeth [14] . In this study, the extraction of the malformed tooth (permanent tooth and deciduous tooth) is not approved unless the tooth is worthless. Compare to the tooth extraction, a well-prepared tooth could decreases the resorption of residual ridges and makes the RPD or overlay denture possible, which is considered as prior choice [15, 16] . Moreover, the present study indicated that the deciduous teeth which without replaced permanent teeth had a tendency to stay more than 30 years. Although multiple of teeth are of conical shape and in ectopic eruption, much treatments can still be done to make good use of them, such as orthodontic and crown restoration [17] . On the other hand, as much as the research has mentioned, the loss of the abutment teeth were mainly due to the caries and the periodontal diseases, which will seriously affect the retention of the RPD [18] . Whilst the salivary secretory levels decrease, the risk of caries may increase after the denture use. Thus, fluoride therapy was much important to protect the remaining teeth. In this study, considering the cooperation of kid patients, no crown restoration or orthodontic was made, instead, fluoride therapy was selected to protect the patients' teeth.
The property of weak flexural strength is often the reason that caused the PMMA not fitting well with the oral tissue, which may result in the poor distribution5 of the masticatory force. And it is associated with local tenderness and thus may accelerate the resorption of the residual ridge [19] . Thus, in this study, we chose the silicone-based materials, one kind of relining materials to reline the denture. As we know, compared with PMMA, soft liner materials can theoretically distribute and absorb forces on the denture bearing area with a cushioning effect and improve denture stability and comfort, thus enhancing masticatory function [19] [20] [21] . It also has a healing effect to the mucosa and as a result, gives comfort to the patients [22] . There are two kinds of soft liner materials that had been frequently used to reline the denture, included the soft acrylic materials and the silicone-based materials. The soft acrylic materials show viscoelastic behaviour and may become hard as time passes by, so it is usually recommended as treatment liner [23, 24] . While silicone-based materials show elastic behaviour and had no cytotoxic effects on the epithelial cells or gingival fibroblasts, so it is more likely to be used as permanent liner [23, 25] .
Although some research indicated that a thickness of 2 mm of soft lining materials would be beneficial to patients with a thin residual ridge in maintaining retention and stability [26, 27] . Other research indicated that a thickness of silicone soft liner varying from 0.5 mm to 2 mm does not influent the rate of adhesive failure between the denture base resin and the silicone soft liner [28] . Since the dentures in our patients are smaller than adults, the thickness of the denture that had been trimmed was about 1 mm.
Bond strength is another reason that causes adhesive failures, therefore, give a chance for microorganism to gather together [26] . In order to prevent it from happening, the adhesive area should be increased. Some reports have suspected that soft liner materials may increase the risk of denture stomatitis, which was believed most likely due to the accumulation of C. albicans. Statistically significant differences were observed between rough surfaces and smooth surfaces, implying that smooth surfaces are an essential factor to avoid denture stomatitis [29] . Therefore，we especially stressed the importance of finishing the denture. Regular follow-ups also decrease the risk of denture stomatitis. The soft liner materials were replaced every six months, in order to maintain the good properties of the materials.
Implant supported denture have been recommended as the best method to restore the dentition. However, higher risk has also been authenticated in early implant, as the implants placed in growing alveolar ridge have a tendency to stay still and remain ankylosed or become submerged with the sustained growth of the alveolar ridge and the continued eruption of neighbouring natural teeth [13, 30] . The implant can also have a negative effect on children's craniofacial growth [12] . The combination of the rigid body of implant and rigid prosthesis may further restrict the development of the jaw, especially when the rigid prosthesis is positioned across the midline [30] . Therefore, it is recommended to wait until the cessation of growth. In recent years, some investigators have advocated to implant at 14-15 years old for girls and 16-years-old for boys or later [13] .
Conclusion
HED patients often exhibit problems such as physical appearance, mastication and speech, all of which contribute to poor self-image. And the prosthetic treatment in HED children is challenging. Our four-year experience with the use of removal partial and complete dentures confirms that a perfect treatment plan should consider the child's age, the development of the stomatognathic system, degree of malformation of teeth, especially those that were partially erupting, as well as the property of the materials. Early prosthetic treatment is a chance to improve the esthetics, the function of the stomatognathic system and optimizes social integration.
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